Introduction
Pedigree-based research is an important tool for investigating the genetics of complex disorders such as ischemic stroke. In pedigree-based designs, data and DNA samples collected from probands are useful to researchers only if targeted relatives also participate. At the same time, use of pedigree-based research requires strategies to enhance the privacy protection of family members who may or may not become research subjects [1] [2] [3] [4] [5] . In response to both scientifi c and ethical pressures, research procedures change rapidly and create a need for ongoing assessment of such strategies. Research team members play a crucial role in maintaining ethical standards in research [6] . As with many procedures designed to enhance the ethics of research, strategies developed to enhance privacy protection are more likely to succeed when members of the research team recognize their importance as outweighing the added burden incurred [7] .
The Siblings With Ischemic Stroke Study (SWISS) is a large-scale multisite study sponsored by the National Institutes of Health that was specifi cally designed to investigate the genetic risk for ischemic stroke [8] . SWISS uses a genome-wide screen to identify novel genetic risk factors through linkage analysis in pairs of siblings who are concordant or discordant for ischemic stroke. It has a target enrollment of 800 participants from 300 families. The study relies on rigorous phenotyping using a standardized reliable classifi cation system for stroke subtyping [9] . Because of the projected number of enrolled concordant sibling pairs, the study has approximately 70% power to detect linkage between a marker and a moderately strong susceptibility locus; the power to detect linkage is increased by the inclusion of discordant siblings [8] .
Investigators recruit siblings using letter-based proband-initiated contact, a strategy chosen to minimize intrusion on siblings and to enhance the privacy of siblings during the recruitment phase [5, 10] . Potential probands with ischemic stroke are identifi ed by treating physicians, told about SWISS, and referred if interested. A local SWISS research team member approaches the potential proband to determine if the proband has any living siblings with a history of ischemic stroke but does not obtain personal identifi ers on any relative. Probands with at least 1 sibling concordant for ischemic stroke provide informed consent to personally participate in the protocol and to contact siblings about the study. Each proband is given a postage-paid letter of invitation to sign, add a personal note to if desired, and send to each living sibling. The letter introduces SWISS as a study looking for a genetic component to stroke risk in siblings with or without a history of stroke and includes a postage-paid reply card for the sibling to return to the central Clinical Coordinating Center (CCC) to indicate whether a SWISS researcher may call to discuss the study further and to provide contact information. If siblings decline further contact, they may indicate so on the reply card without giving any identifying information. If no concordant sibling reply is received within 4 weeks, the local researcher is prompted to recontact the proband to verify that letters were sent or to offer another set of letters for all siblings. CCC personnel contact interested siblings after receipt of reply cards, explain the details of the study, screen for eligibility, and conduct the informed consent process. In this strategy, researchers do not contact siblings without their prior written permission. DNA from probands is collected only if a verifi ed concordant sibling agrees to participate. An additional discordant sibling may also be enrolled.
When this letter-based proband-initiated contact was adopted for sibling recruitment, members of the SWISS Executive Committee voiced concern that it might substantially burden recruitment efforts and negatively affect the experience for researchers and probands. Letterbased proband-initiated contact was instituted with the understanding that its impact would be evaluated during the trial. As part of this evaluation, we surveyed investigators and coordinators participating in SWISS about their perceptions and experiences with this method of recruitment.
Methods

Research Population
All 49 active SWISS sites were surveyed [United States (n = 46; 26 states) and Canada (n = 3; 2 provinces)]. Principal investigators (PIs) and coordinators for each site were invited to respond; PIs and named coordinators were also encouraged to invite additional coordinators and subinvestigators to respond. Proband enrollment for the overall study and for individual sites was recorded from a separate data source for comparisons with the survey results. These data were not linked to the survey responses because of confi dentiality protections promised to survey respondents.
Development of the Questionnaire
We created a single-page questionnaire exploring 4 domains: (1) researchers' perceptions of proband attitudes toward SWISS and proband-initiated contact; (2) researchers' attitudes toward proband-initiated contact and its impact on recruitment; (3) the recruitment experience at the sites, and (4) experiences with local research ethics committee review. Attitudinal questions were answered on a 5-point Likert scale. Experiential questions were multiple-choice or 'Yes/No'. Site volume in terms of numbers of probands approached was used as a proxy for site experience with recruitment for SWISS. Opportunities were also offered for free-text responses. The original draft of the questionnaire was circulated among members of the SWISS operations committee for content and to non-SWISS research staff for readability and clarity. The fi nal questionnaire was sent both to investigators and to coordinators (appendix 2). All respondents were asked to answer the attitudinal questions. The questionnaire asks that the coordinator from each site give the experiential data with instructions to consult the PI as needed.
Recruitment
The survey was conducted during a 12-week period (between November 2002 and January 2003). All named PIs and coordinators were sent an invitation by e-mail, along with an electronic copy of the questionnaire, which was assigned a tracking number. Surveyed persons were told that preliminary survey results would be presented in terms of anonymous group summary statistics at the annual meeting of the SWISS investigators in February 2003. Persons who were unreachable by e-mail were contacted by fax or through other research staff at their site. Four weeks after the initial e-mail message was sent, a follow-up global e-mail was sent from the PI for the overall study (J.F.M.). Subsequent reminders were targeted at nonrespondents. Six and 10 weeks after the initial e-mail message was sent, individual faxes were sent to all nonrespondents. During the 12th week, a fi nal telephone appeal was made to the few sites with no response from either the coordinator or the PI. To render the data anonymous, no identifying information was col-lected and tracking codes were stripped after all responses were obtained. The University of Virginia Human Investigations Committee granted this survey exempt status.
Adjudication of Confl icting Responses
Data on coordinator and investigator attitudes are presented for all respondents. Although the survey was designed to obtain only 1 set of experiential data from each site, we anticipated duplicate and confl icting responses from multiple respondents at the same site. While recording all the data, we prioritized coordinator responses and used PI responses only when no coordinator response was received. When multiple coordinators responded, we used data from the questionnaire with the most complete response for this section.
Statistical Methods
Baseline characteristics and data on research experiences are reported as percentages. To allow comparisons, Likert responses were dichotomized into 'favorable' or 'not favorable' or into 'unfavorable' or 'not unfavorable'. Neutral responses were reported separately in situations in which the neutral responses accounted for more than one third of the responses. Responses for all the coordinators were categorized together. The responses of the PIs and subinvestigators were also categorized together. Differences between the responses of coordinators and investigators were tested using the Pearson 2 statistic. Exploratory analyses examined the impact of prior personal experience with genetic research and the site volume of potential probands approached on researcher attitudes and perceptions. Alpha was set at 0.05.
Results
At least 1 response was received from each site (n = 49; site response rate = 100%). At 1 site, the PI also functioned as the coordinator. At least 1 coordinator responded from each of the 48 sites with a separate research coordinator (coordinator response rate = 100%). We received responses from 8 other coordinators at 6 different sites (range, 1-3 coordinator responses per site). A total of 45 of 49 PIs responded (92%). Nine additional subinvestigators from 9 sites responded. Overall, the coordinators and PIs are experienced in stroke prevention and treatment research ( table 1 ) . Experience with genetics trials was less extensive for both groups: only 35% of coordinators and 36% of investigators reported prior experience with any genetic research. proband-sibling pedigrees were complete; this corresponds to 3.7 probands needed to be enrolled for each sibling-pair pedigree for which DNA was banked at this interim assessment.
Experience with Recruiting Siblings for SWISS
Sites were grouped as high-or low-volume sites by the number of probands approached; volume data were missing for 1 site. Thirteen high-volume sites had approached 26 or more potential probands, whereas 35 low-volume sites had approached 25 or fewer potential probands. Five sites reported approaching more than 50 potential probands; 4 sites reported fewer than 5. Eleven sites encountered more than 10 potential probands who declined to participate; 3 sites reported no such encounters. When the survey began, 3 sites had enrolled more than 25 probands; 1 site had yet to enroll any.
Attitudes
Because no statistically signifi cant differences were found between investigators and coordinators, responses are reported for the 2 groups together. In regard to the attitudes of probands, most researchers who responded (61%) agreed that 'probands were enthusiastic regarding participation in SWISS'; only 11% disagreed ( fi g. 1 A). The perception of proband concern about genetic testing in research was equally divided (30% of researchers agreed that probands were concerned, 31% were neutral, and 38% disagreed) ( fi g. 1 B). Similar numbers of respondents agreed or disagreed that 'probands felt that proband-initiated contact letters were important to protect their siblings' privacy' (23 vs. 25%); half the respondents (50%) were neutral ( fi g. 1 C). More respondents agreed (31%) than disagreed (22%) that 'probands felt that proband-initiated contact letters were overly burdensome'; a substantial minority (45%) were neutral ( fi g. 1 D). Regarding their own attitudes about proband-initiated contact, 66% of the researchers said that proband-initiated contact was important to protect the privacy of the siblings of probands, although 44% found it overly burdensome ( fi g. 1 E and F). Of those deeming proband-initiated contact overly burdensome, 49% (19/39) still thought it important to protecting sibling privacy. Nearly 50% of respondents thought that proband-initiated contact had neither a negative nor a positive effect on the ability to enroll ( fi g. 1 G). Although 37% of respondents said that proband-initiated contact impeded enrollment, 14% said it facilitated enrollment.
The attitudes of researchers about the importance of proband-initiated contact differed from their perceptions of the attitudes of the probands. Researchers rated their own sense of the importance of proband-initiated contact higher than they rated the probands' sense of its importance: 66% agreed that proband-initiated contact was important, whereas 23% agreed that probands viewed proband-initiated contact as important (p ! 0.0001). Similarly, researchers tended to rate their own sense of the burden of proband-initiated contact (44%) higher than they rated the probands' sense of this burden (31%), but this fi nding did not reach statistical significance (p = 0.1). The exploratory analysis of researcher experience and site volume revealed few differences in attitudes about proband-initiated contact. We did observe that researchers who were more familiar with genetic research were less likely to perceive the proband-initiated contact as being burdensome: 31% of them disagreed with the statement that 'probands felt that proband-initiated contact letters were overly burdensome' compared with 17% of the researchers without such experience (p = 0.02). No signifi cant differences in researcher attitudes were found between high-and low-volume sites.
Experience with Local Research Ethics Committee Review
Experiences with institutional review board (IRB) or local research ethics committee review of the SWISS protocol and consent forms differed widely across sites, but no IRB rejected the study for protocol concerns. Although a template consent form approved by the IRB at the overall PI's site was provided, most sites had to alter the template consent form (6 of 49 made major changes; 37 of 49 made minor changes). Three sites did not use the template, and 3 obtained approval without modifi cation. Twenty sites had to submit their consent form only once to their IRB, whereas 29 sites made multiple submissions to get the consent form approved. Fourteen sites enrolling for more than 1 year had to revise their consent form at the annual renewal.
Discussion
Researchers play a key role in maintaining ethical standards in research. However, they are not routinely asked about their attitudes toward the procedures designed to protect human subjects. Nonetheless, assessing the perceptions and experiences of investigators is important for ongoing efforts to improve human subject protection strategies in SWISS or future pedigree studies. The response to this survey was robust. Data were successfully captured from every site and from nearly every researcher. Overall, the SWISS researchers perceived enthusiasm among potential probands they had approached to participate in the study.
Genetic research often relies on pedigree-based research designs [4] . Strategies to enhance the ethical standards of such research continually evolve and should be studied [11, 12] . We found that research team members in SWISS value proband-initiated contact as a way to protect the privacy of siblings, but also perceive it as burdensome to the proband. Interestingly, however, they do not believe that probands view proband-initiated contact to be as important a privacy protection for siblings as they themselves view it, nor do they believe that probands fi nd proband-initiated contact as burdensome as it is to the researchers. Nonetheless, the letter-based proband-initiated contact was perceived by SWISS researchers as important both to the probands and to the researchers themselves.
At this interim assessment, nearly 4 probands were needed to enroll 1 sibling pair, a higher ratio than anticipated by the investigators on the basis of feasibility studies using a different recruitment strategy [10, 13] . Foreknowledge of the number of probands needed to enroll (PNE) can facilitate the comparison of various recruitment methods. Just as knowing the number needed to treat can assist in the allocation of health care resources, knowing the PNE may be helpful in the planning of clinical and genetic research [10] .
A substantial minority of respondents (37%) thought that this recruitment strategy greatly impeded the conduct of the trial. The letter-based proband-initiated contact implemented in SWISS most likely does contribute to the proband-pedigree gap in enrollment. In this regard, it would be interesting to know what probands think about the use of proband-initiated contact, especially because some probands are not able to complete participation by providing a blood sample for DNA banking due to the fact that a concordant sibling has not responded.
Letter-based proband-initiated contact for study recruitment was designed to allow siblings to learn about SWISS through written material. Thus, it does not obligate the proband to know which siblings do or do not allow further contact, it allows siblings to designate whether researchers may or may not contact them further, and it allows siblings to provide contact information to the researchers. Because the researchers do not know who the affected siblings are, nonresponders cannot be reminded without further involvement of the proband to send a second set of invitation letters to all siblings.
Letter-based proband-initiated contact contrasts greatly with 'cold contact', in which researchers contact family members directly. Direct unannounced contact has been challenged even in follow-up phases of longitudinal studies [14] . Although recruitment of family members into some pedigree research has been conducted by obtaining permission and contact information from the proband [13, 15] , this method could be viewed by family members as akin to cold contact. With increased attention to privacy concerns, privacy advocates and oth-ers concerned about third-party risks have challenged methods such as cold contact as invasive and unwarranted. Whether families would accept permission for contact given by probands remains uncertain but can be studied empirically.
In SWISS, family units do not complete enrollment unless at least 1 affected sibling responds. In our letterbased proband-initiated method of contact, the task of recontacting siblings when no affected siblings reply reverts to the proband. Although this approach may achieve its intended ethical objective of protecting the privacy of siblings, it also may impose an unnecessary burden on the proband. An alternative process already in use in other studies would be for probands to obtain oral permission from siblings to give their contact information to researchers [16] . This method shifts some of the responsibility for establishing sibling contact to the research team, which may result in more rapid attainment of the proband-sibling pair. It also may decrease the number of PNE, given that telephone contact usually has a higher response rate than mail contact [17] . If oral-permission proband-initiated contact proves acceptable for safeguarding sibling privacy during pedigree recruitment, then the added resources and proband burden that accompany letter-based proband-initiated contact may not be justifi ed. Assessing actual perceptions of probands and their siblings about various recruitment methods and their pros and cons could point to areas for improvement. Studies have shown that views of research participants and potential participants do not necessarily coincide with those of researchers or research ethics policy makers [18, 19] .
The large number of IRBs that required modifi cation to a consent form already approved by an IRB underscores that such review remains local. This fi nding is consistent with experiences in other multisite studies [20] [21] [22] . One-third of sites had to revise their consent forms at the annual review, suggesting that the process of IRB review for genetic observational research may be evolving at many institutions.
Our study has several limitations. As an anonymous survey, we were not able to follow up with respondents to clarify ambiguous or general responses. Although we surveyed members of the research team about their perceptions of proband perceptions and experiences, we do not have information from participants and potential participants about their own perceptions and experiences. Finally, in calculating the PNE for this interim assessment, we did not allow for the inherent lag time from proband enrollment to pedigree DNA ascertainment.
However, a formal analysis of this process has recently been completed [10] .
Many authors have called for more evidence-based research ethics policies [12] . Just as with other health services, direct comparison studies -even randomized controlled trials -of recruitment strategies could enhance the ability of the scientifi c community to ensure scientifi c rigor and the appropriate protection of human subjects without instituting unnecessarily burdensome processes. In the meantime, full descriptions and evaluations of such strategies will continue to enhance the ethics and process of pedigree-based genetic research. 
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